The paper presents the description of a new ground based microwave radiometer at 22.235 GHz for middle atmospheric water vapor, cWASPAM. cWASPAM is an improved version of the WASPAM radiometer and three units are being deployed forming a small network. The instrument description is complemented by a short comparison with EOS-MLS data and a discussion of the uncertainties.
Introduction
The structure of the introduction is rather confusing mixing up very general statements on ground based radiometry or atmospheric water vapor with very specific statements on the presented instrument. A more logic structure would be: (I) atmospheric water vapor and the need for observations with high temporal resolution, (II) ground-based radiometry followed by (III) some introductory phrases on cWASPAM and (IV) how the paper is structured. P4678,l21: "… have been detected and…" in this phrase this sounds almost as if these gases had been discovered by microwave radiometry. If this is the message, support it with according references. If not, just leave it away. P4679,l5: What exactly means "ground-based spectroscopy"? I assume the authors mean "groundbased observations".
P4679
,l10: what follows after "molecular parameters" are the "spectroscopic parameters". Please correct that. P4679,l18: this phrase is not well written. Water vapor plays an important role in climate through photochemistry. P4679,l19: who is "we"? Avoid whenever possible the first person plural. Exceptions can be made when the authors refer to themselves. P4679,l25: First, methane is not a source of water vapor, but methane oxidation. Second, "its photodissociation" in the following phrase refers grammatically to water, while the authors want to refer to methane. However, methane is exactly not photodissociated but oxidized (Remsberg et al. 1984, JAS, 41, 19) . Table 1. P4683,l23: In the view of long term monitoring, the authors should give some more information on the maintenance requirements? P4683,l26: What does "retrieved data" refer to? In the common terminology this would refer to the retrieved water vapor profiles. P4684,l11: Does this mean, that the load temperatures are varied according to the atmospheric conditions? Retrieval P4684,l20: "initial calibration" is used the second time (first use on p4684,l15) but probably refers to a different procedure. Specify what "initial calibration" refers to and avoid any possible misunderstanding.
P4684,l21: Precision in language is missing: (1) according to common terminology, the spectra are not retrieved but measured or observed; (2) it is not the spectra that are uncorrelated, but the noise. The spectra are highly correlated since the same atmosphere is observed. P4684,l24 and ff: It is more common to use y for the measurement vector and x for the state vector. This would also avoid any misunderstandings regarding equation (4) where x refers to the retrieved profiles. P4685,l7: I agree that the variance is reduced by a factor of 2. But it is the standard deviation, sqrt(sigma), which is relevant for the SNR and hence the time to obtain the same SNR using both polarizations is reduced by a factor of sqrt(2) compared to a single or unpolarized measurement. P4685,l21: "retrieved profile" or "inverted spectrum (or line)" instead of "retrieved line". P4685,l23: This is not correct. The averaging kernels represent the sensitivity of the retrieved profile to changes in the true atmosphere. Each line in the averaging kernel represents the change in the retrieved profiles at all levels with respect to a change in the true atmosphere at a specific altitude. Hence, a perfect AVK is a unity matrix.
Validation of data
P4686,l9: Leave away "on the water vapour distribution". P4686,l12: Do the authors really refer to the spectra? Or to the profiles? P4686,l25: Replace "The new profiles" by "The convolved profiles" P4686,l27: explain ALL variables in this equation. P4687,l6: given equation (4) and (5) my interpretation is that the differences have not been calculated with convolved EOS-MLS profiles. Add the necessary hats and descriptions where necessary to leave no room for interpretation. P4687,l9: This statement is too qualitative. Use the measurement response (sum of averaging kernel function) to show the sensitivity of the retrieval as a function of altitude. Often, a threshold in the measurement response (e.g. 50%) is used to determine the upper limit of the measurement. P4687,l11: "Although both…" this phrase is not clear. P4687,l17: "The variability…" A vertical profile of the variability has to be shown to illustrate this statement. P4687,l19ff: The rest of the paragraph discusses actually a very interesting episode but nothing of it is shown. The text absolutely needs to be supported by corresponding figures for illustration. Time series of the 4h and 12h integration retrievals at different pressure levels must be shown.
Error analysis
P4688,l6ff: The first two phrases of this paragraph need to be reformulated. P4688, l13: "In general…" this is certainly not true for the MNE. Since the authors are highlighting the short integration time of cWASPAM the errors should be shown for both integration times. Having a close look at Figure 4 I somehow get the impression that the same measurement covariance matrix is used for both integration times. If this is the case, then this should be stated clearly and the motivation for this choice should be given.
